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The invention described herein may be manufactured
and used by or for the Government for governmental pur-
poses without the payment to me of any royalty thereon.

This invention relates to devices for measuring electric
current, and more especially to a device suitable for meas-
uring the current flowing in an insulated wire or cable
without disconnecting the cable or making electrical con-
tact with the conductor.

In automatic checkout systems for combat vehicles and
similar devices, it is desirable that the electric power sys-
tem of the tested device be diagnosed without disturbing
the connections of the system. The reason for this is
that a possible malfunction, such as a high resistance in
a low tension circuit, might be missed if the circuit is
interrupted. In addition, the transduced data has to be
conveyed to a digital computer located at some distance
from the tested device.

Heretofore, devices such as current transformers and
“tong-tester meters” have been utilized to sense the cur-
rent flowing in a conductor. Current transformers have
the disadvantage that they are bulky and are insensitive
to currents under 50 amperes. Tong-tester meters op-
erate by means of an iron vane moving within an arma-
ture which is clamped around the tested cable. These
meters measure currents of 30 to 1000 amperes but have
the disadvantage that the reading must be viewed at the
point of application. For this reason, they are not ap-
plicable to a checkout system wherein the various read-
ings have to be conveyed to a computer located at some
distance from the tested device.

The present invention avoids the above-mentioned diffi-
culties by the provision of a current measuring device
which is readily applied to the tested conductor, is readily
utilized to transmit the transducer data to a point re-
mote from the tested conductor, and is operable to measure
a wide range of currents.

The invention will be better understood from the fol-
lowing description when considered in connection with
the accompanying drawings and its scope is indicated by
the appended claim.

Referring to the drawings:

FIG. 1 is a top view of the current measuring device,

FIG. 2 is a view of one side of the device, certain parts
being cut away to reveal the location of a Hall effect
generator and the wiring connected thereto,

FIG. 3 is a view of the other side of the device, certain
parts being cut away to show the details of a catch where-
by two hinged parts of the device are locked together,

FIG. 4 is a section taken on the line 4—4 of FIG. 2,

FIG. 5 is a section taken on the line 5—5 of FIG. 2,

FIG. 6 is a section taken on the line 6—6 of FIG. 2,

FIG. 7 is a section taken on the line 7—7 of FIG. 2,
and

FIG. 8 is a wiring diagram of the Hall generator which
is the sensing element of the device.

As seen most clearly in FIG. 3, the current measuring
device includes two members 10 and 11 which are semi-
circular in shape and form an opening 12 when their ends
are brought together as illustrated. The members 16 and
11 consist of a high permeability ferrite such as that
designated by the term MN-30 in a pamphlet entitled
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“Ferrites” and published by Xearfoot Company, Inc.,
Little Falls, N.J. Mounted within the member 11 is a
Hall type generator 13 which is of the indium arsenide
type and is hereinafter considered in greater detail.

The high permeability members 18 and 11 are fixed to
supports 14 and 15 which are hinged together by a bolt
16 and are biased by a spring 17 (FI1G. 6) to a position
such that the ends of the members 10 and 11 are engaged
as shown in FIG. 3. The spring 17 extends between pins
18 and 19, pin 19 being fixed in a handle 20 which is
integral with the support 15 and pin 18 being one of the
bolis by which the end members 21 and 22 (FIGS. 1 and
4) are clamped to the supports 14 and 15. The support
14 has a trigger 25 which may be compressed to separate
the members 190 and 11 against the biasing force exerted
by the spring 17. This permits ready attachment of the
device to the cable or conductor to be tested which is re-
ceived in the opening 12.

Where the device is utilized in the presence of vibra-
ticns, such as are encountered in the operation of a com-
bat vehicle, it is desirable that the members 1§ and 11
be locked together during the test. A suitable means for
accomplishing this is the latch 26 which is pivoted on a
pin 27 and is biased by a spring 28 into engagement with
a striker plate 29.

As seen in FIG. 2, the handle 28 functions as the wire
terminal box for the connections of the Hall generator.
These connections are indicated by FIG. 8. They in-
clude leads 39 and 31 through which a small bias current
is supplied and leads 32 and 33 between which there ap-
pears a voltage proportional to the density of any mag-
netic field applied to the face of the Hall generator 13.

In the use of the device, the ferrite members 10 and
11 are positioned as indicated in FIG. 3 with the tested
cable in the opening 12. Under these conditions, the mag-
netic field produced by the current flowing in the con-
ductor impinges on the face of the Hall generator 13 and
there appears at the leads 32-33 a voltage which is pro-
portional to the current in the conductor. This voltage is
applied through leads 32-33 to a distant meter or readout
device which is calibrated in terms of the current detected.
The effect of a meter “scale factor” may be obtained by
adjusting the value of the bias current transmitted through
the leads 30-31.

In general, any magnetoresistive substance may be made
to function as a Hall generator. The use of such a device
as an accurate meter of a high order repeatability, how-
ever, requires exceptional stability. The indium arsenide
type of Hall generator was selected for this reason. The
particular type found most satisfactory was manufactured
by the Siemens-Halske Co. of Munich, Germany, and has
the type designation FA-24.

I claim:

A clamp-on type Hall-generator device for measuring
electric current flow in a conductor, comprising in com-
bination,

an elongated handle providing a terminal box for Hall-
generator connections to extend therethrough,

a first semi-annular ferrite member having a first outer
support element fixed to said handle,

a second semi-annular ferrite member having a second
outer support element pivotally connected with said
first support element and movable therewith into
complementary engagement with the first ferrite
member to form an annular ferrite ring with an axial
opening therethrough for receiving a test conductor
and with said support elements located circumferen-
tially surrounding the semi-annular ferrite members,

a Hall-generator unit located in a slot cut into the first
ferrite member,
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said ring and about said opening and a test con-
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ment and operable by a hand gripping said handle

to move said element and separate said ferrite mem- OTHER REFERENCES
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means providing electrical connections for current in- . .
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ouiwardly through said terminal box and handle. WALTER L. CARLSON, Examiner.



